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LIQUID ABSORBENT MATERIAL FOR PERSONAL CARE ABSORBENT 
ARTICLES AND THE LIKE 

BACKGROUND OF THE INVENTION 

The present invention is directed to a liquid absorbing 
liner material. More particularly, the present invention is 
directed to a liquid absorbing liner material that is suitable 
as a body-side liner material for personal care absorbent 
articles including diapers, feminine pads, incontinence 
garments and training pants. 

Diaper dermatitis is a skin condition that results from 
the prolonged contact of wet occlusive diapers with the skin 
of the wearer. This prolonged contact can lead to excessive 
hydration of the stratum comeum or outermost skin layer, thus 
reducing the skin's ability to function as a barrier. When 
the barrier properties of the skin are compromised, there is 
an increase in the permeation of irritants, the susceptibility 
of the skin to physical damage and the invasion of the skin 
by microorganisms. Maintaining a normal skin hydration level 
helps the skin maintain its optimum barrier properties. For 
this reason, it is important that personal care absorbent 
products, to the extent possible, prevent excessive skin 
hydration while containing body exudates and providing a soft, 
dry and comfortable feel to the wearer. 

Current occlusive absorbent garments with flat liners 
hold body exudates, specifically urine and feces, against the 
skin of the wearer. Heat and moisture are prevented from 
escaping from the product due to the close fitting nature of 
the product designed to prevent leakage. This problem is most 
severe in the insult region of personal care absorbenr 
products. The flat liner provides a high contact area with 
the skin which can act as a pathway to conduct back to the 
skin free liquid that is not locked up by the absorbent core, 
especially when the product is under pressure at the insult 
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channels with the ambient air to provide reduced humidity in 
all regions in the personal care absorbent product and, at the 
same time, provide suitable absorbent properties to provide 
low leakage in a personal care absorbent product even when 
5 subjected to the pressure of the wearer. In addition, the 
liner composite should have a soft, dry feel and contain 
minimal free liquid at the skin contact regions after insult 
to reduce wearer discomfort and skin hydration. 

To allow the ambient air to reach the skin of the wearer, 

10 the composite structure of the present invention is provided 
with resilient, crush-resistant raised skin contact areas or 
peaks and air passageways or channels formed between the 
raised skin contact areas to provide desired functional 
characteristics including humidity reduction thereby promoting 

15 the desired maintenance of normal skin hydration along with 
the desired absorbency and comfort properties. The structure, 
geometry and the selection of the construction materials that 
form the overall material are important aspects of the 
invention as will be described in further detail below. 

20 It is a another object of the present invention to 

provide a means for separating feces from the skin of the 
wearer to reduce irritation of the skin. Separation of the 
feces from the skin of the wearer is possible with the present 
invention due to the ability of the liner material to store 

25 the feces in the areas between the raised areas of the liner. 

The liquid absorbing liner material of the present 
invention can be configured in a number of ways. In a first 
embodiment, the liquid absorbing liner material includes a 
facing layer and a support layer with the facing layer being 

30 joined to the support layer by a plurality of spaced-apart 
bonds such that between the pairs of bonds the facing layer 
and support layer form a plurality of peaks which can be 
filled with various types of liquid absorbing material. 
Disposed between the peaks are a plurality of channels which 

35 separate the peaks from one another and permit air flow along 
the length of the material. 
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point since the flat liner cannor provide a sufficient degree 
of separation of the wearer from the free liquid. In 
addition, the flat liner does not allow the insult region of 
the personal care absorbent product to communicate with the 
5 ambient air to allow humidity to be reduced in the insult 
region as well as away from the insult region. 

Methods have been described to achieve communication of 
the interior region of a personal care absorbent product with 
the ambient air including breathable backsheets, waist vents 

10 and leg vents. These methods have various deficiencies that 
make them less effective than desired to achieve normal, 
unoccluded skin hydration levels. Breathable backsheets 
provide a pathway for drying through the backsheet to the 
interior of the absorbent product. However, the wet absorbent 

15 can hinder the true communication of the skin with the ambient 
air. Waist and leg vents through the backsheet tend to either 
be occluded against the skin or provide leakage pathways. 
Other methods discuss the use of folded absorbent cores or 
layers under the liner to dry the liner (skin contact) layer. 

20 These methods call for undesirable process options and 
economics and do not truly allow the ambient air to dry the 
skin of the wearer - rather, they dry the skin contact layer. 
As a result, there is a need for a material that can be used 
for, among other things, a liner material for personal care 

25 absorbent products such as diapers, training pants, 
incontinence garments, sanitary napkins, bandages and the like 
to reduce the humidity in the insult area and the skin 
hydration level of the wearer. 

30 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
liner for a disposable absorbent garment that improves upon 
the above disadvantages of current disposable absorbent 
35 garments. Thus, it is desired to provide a liner composite 
that will allow the insult region and areas away from the 
insult region to communicate through air passageways or 
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In a second embodiment the liquid absorbing liner 
material does nor use a support layer. Instead, the facing 
layer contains a plurality of first and second folds which 
each form respective first and second fold lines. The facing 
5 layer is joined to itself generally along these first and 
second folds to again form a plurality of spaced-apart peaks 
which can be filled with various types of liquid absorbing 
material. As with the previous embodiment, the peaks are 
separated by a plurality of channels which again serve to 

10 permit air flow between the peaks. 

In yet a third embodiment of the present invention, the 
liquid absorbing liner material comprises a facing layer with 
a plurality of individually formed peaks which are attached 
to the surface of the facing layer at spaced-apart intervals. 

15 in this embodiment, the peaks are preformed and can be unwound 
from supply rolls and then attached directly to the facing 
layer. 

The liquid absorbing liner material of the present 
invention has a variety of uses not the least of which is as 

20 a liner material for personal care absorbent articles. Such 
articles typically include a liner material and a backsheet 
with an absorbent core disposed therebetween. The liquid 
absorbing liner material of the present invention can be used 
as the liner material in the personal care absorbent article. 

25 Due to the liquid absorbing capacity of the peaks of the 
liquid absorbing liner material of the present invention, it 
is also possible to create personal care absorbent articles 
wherein the article comprises a liner material and a backsheet 
joined to the liner material with the area between the liner 

30 and backsheet being devoid of any type of absorbent core due 
to the functional properties of the peaks of the liquid 
absorbing liner material. 

A further understanding of the present invention can be 
gained by a review of the following specification, claims and 

35 drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top plan view of a personal care absorbent 
article, in this case a diaper, utilizing a liquid absorbing 
5 liner material according to the present invention. 

Figure 2 is a cross-sectional side view along line 2-2 
of the diaper shown in Figure l. 

10 Figure 3 is an enlarged view of one of the liquid 

absorbing peaks according to the present invention from Figure 
2. 

Figure 4 is a cross-sectional side view of a diaper like 
15 that shown in Figure 1 with an alternate embodiment of a 
liquid absorbing liner material according to the present 
invention . 

Figure 5 is an enlarged view of one of the liquid 
20 absorbing peaks according to the present invention from Figure 
4. 

Figures 6a r 6b , 6c, 6d and 6e are cross-sectional side 
views of several ways the liquid absorbent material within the 
25 peaks according to the present invention can be folded when 
sheet -based material is being used to fill the peaks* 

Figure 7 is a cross-sectional side view of another diaper 
made in accordance with the teachings of the present 
30 invention- 

Figure 8 is a cross-sectional side view of a diaper like 
that shown in Figure 1 with an alternate embodiment of a 
liquid absorbing liner material according to the present 
35 invention. 
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Figure 9 is an enlarged view cf one of the liquid 
absorbing peaks according to the present invention from Figure 
3. 

5 Figure 10 is a perspective view of a liquid absorbing 

liner material according to the present invention with a dam 
formed across the material to impede liquid flow along the 
channels in between the peaks. 

10 Figure 11 is a perspective view of a liquid absorbing 

liner material according to the present invention with another 
dam formed across the material to impede liquid flow along the 
channels in between the peaks. 

15 Figure 12 is a top plan view of a personal care absorbent 

article, in this case a diaper, utilizing a liquid absorbing 
liner material according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

Referring to Figures 1 through 3 there is shown a 
personal care absorbent article 10, in this case a diaper. 
The diaper 10 has a liquid absorbing liner 12, a separation 
sheet 14 and a backsheet 16. The separation sheet 14 and the 

25 backsheet 16 can be joined to one another along a left side 
edge 18 and a right side edge 20 by an adhesive 21 or other 
means 21 thereby defining a cavity 22 therebetween. Disposed 
within the cavity 22 is an absorbent core 24 such as wood pulp 
fluff which may or may not be wrapped with a tissue wrap 26. 

30 Interior to the left side edge 18 and right side edge 20 are 
leg dams 28a and 28b which serve to help retain body fluids 
such as urine, feces and menses within the personal care 
absorbent article. The leg dams 28a and 28b extend upwardly 
from the same side of the separation layer 14 as the liner 

35 material 12 and define zones between the leg dams and the left 
and right sides respectively which are essentially devoid of 
the liner material 12. The liner 12 may be attached to the 
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separation sheet 14 by such neans as adhesives, needling, 
stitching, thermomechanical bonding and ultrasonic bonding 
collectively referred to as "bonding". 

While the foregoing is a general description of a diaper 
5 design, this design can be modified and still utilize the 
liquid absorbing liner material 12 of the present invention. 
For example, the separation layer 14 can be removed and the 
liner 12 can be extended all the way across the diaper 10 from 
left side edge 18 to the right side edge 20 and then joined 

10 to the backsheet 16 to define the cavity 22. In addition, the 
liner 12 of the present invention can be used as the liner 
material for all types of personal care absorbent articles 
including, but not limited to, feminine pads or sanitary 
napkins, training pants, incontinence garments, bandages and 

15 the like. Furthermore, the liquid absorbing liner material 
of the present invention can be used as a packaging or liner 
material for shipping and storing goods, especially those 
containing liquids* This is because the peaks in the liner 
12 act as padding but also have the capability of absorbing 

20 liquids. As a result, if there is a liquid spill within the 
package, leakage to other packages will be reduced. The peaks 
also can be filled with such things as soaps and medicaments 
which can be later dispensed through emersion in solvents or 
by pressure. Consequently, any use wherein a liquid absorbing 

25 material is needed is also contemplated to be within the scope 
of the present invention. 

Turning in more detail to the liquid absorbing liner 
material 12 and in particular to the cross-section of Figures 
2 and 3, the liner 12 includes a facing layer 40 containing 

30 a plurality of pleats 42 formed by creating a plurality of 
pairs of inwardly facing first and second folds 44 and 46 
which are joined or bonded to one another continuously or 
intermittently along the length of the liner 12 to form a 
plurality of peaks 48 separated by channels 51. The inwardly 

35 facing first and second folds 44 and 46 may be joined to one 
another in either a butting or overlapping relationship using 
one or more of the aforementioned appropriate means of 
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bonding. The use of an adhesive has been found to be most 
advantageous and the adhesive may be applied intermittently 
or along the entire length of the folds. Suitable adhesives 
include, but are not limited to, water-based adhesives, 
5 solvent-based adhesives and hot melt adhesives. 

The purpose of the facing layer 40 is to allow passage 
of various liquids and body exudates such as feces, urine and 
menses, collectively referred to herein as "liquids" and also 
used interchangeably with the term "body exudates," through 

10 to the liquid absorbent material 50. As a result, the facing 
layer 40 should be liquid permeable and pass liquids through 
while retaining none or only a minimal amount of the liquid. 
Consequently, the facing layer can be made from a wide variety 
of materials including, but not limited to, woven materials 

15 such as cloth, knit materials, permeable films, foams and 
fibrous nonwoven materials. Combinations of the foregoing as 
in multi-layer configurations or laminates can also be used 
to impart specifically tailored properties. The facing layer 
40 can contain perforations, holes, openings or voids that are 

20 aligned either along the peaks 48 and/or the channels 51 or 
randomly in the facing layer 40. These openings can 
facilitate fluid transfer through the facing layer into either 
the liquid absorbent material 50 or through the separation 
sheet 14 into the absorbent core 24 disposed below the liner 

25 12 and separation sheet 14. Due to the low cost, good liquid 
handling properties and excellent variability , the examples 
set forth below used fibrous nonwoven webs for the facing 
layer 40. 

Fibrous nonwoven webs can be made from both synthetic and 
30 natural fibers as well as combinations of the two. Examples 
of natural fibers include, but are not limited to, cotton, 
rayon, wool and wood. The fibers may be single strand fibers 
or yarns. Examples of synthetic fibers include, but are not 
limited to, thermoplastic fibers made from polyolefins, 
35 polyesters and polyamides. The fibers may be short, staple 
length fibers such as are used in carded webs or longer, more 
continuous fibers as are used in meltblown and spunbonding 
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processes. The fibers, rhemseives , n;ay be srraight or 
crimped, solid or hollow, single constituent such as 
polypropylene fibers or a multi-constituent fibers such as a 
bicomponent fibers. When using bicomponent or multicomponent 
5 fibers they can include sheath/core, side-by-side and islands 
in the sea fiber designs. Circular as well as irregular 
cross-sections fibers are also usable with the present 
invention. 

The fibers may be formed into nonwoven webs using a 
10 variety of processes including, air laying, wet laying, 
solution spinning, carding and bonding, meltblowing and 
spunbonding. Basis weights for the webs may vary depending 
on the particular end use. When used as a liner for personal 
care applications, basis weights for the facing layer 40 will 
15 typically range between about 0.3 and about 2.5 ounces per 
square yard (osy) (about 10 to about 85 grams per square 
meter) . 

The fibers and/or the resultant fibrous nonwoven webs 
used to make the facing layer 40 may incorporate or be treated 

20 with a chemical to achieve a surface energy that allows liquid 
to pass through without being retained on the fiber surface, 
inside the fiber or in the interstitial spaces between the 
fibers. Surfactants may be added internally to the polymer 
extrusion mix and then bloomed to the surface of the fibers 

25 or they may be topically added as by the use of a solution 
spray . 

Disposed within the peaks 48 formed by the facing layer 
40 is a liquid absorbent material 50 r the purpose of which is 
to absorb liquids entering through the facing layer 40. 

30 Depending on the nature of the liquid absorbent material 50, 
the material can be designed to hold the liquid and/ or 
transfer all or a portion of the liquid to the absorbent core 
24 within the cavity 22 or to adjacent peaks 48. Suitable 
materials for the liquid absorbent material 50 include, but 

35 are not limited to, cotton fluff, tissue, woven materials, tow 
and especially nonwoven materials as well as combinations of 
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the foregoing. Blends of both natural and synthetic fibers 
also work well. 

It is desirable that the material chosen be fairly 
resilient, resistant to deformation and not collapse, 
5 especially when wet f so that the peaks 48 will not unduly 
collapse when they are soaked with liquid and placed under 
pressure such as when a baby sits down while wearing a diaper. 
To this end, nonwoven materials that are made from fibers that 
are bondable to one another are especially advantageous. 
10 Thermoplastic fibers made from such polymers as polyolefins, 
polyesters and polyamides work well as do multiconstituent 
fibers such as bicomponent fibers with sheath/core, side-by- 
side and island in the sea fiber designs. Bicomponent fibers 
are typically bonded to one another by techniques including 
15 through air bonding. Other fiber/ nonwoven web bonding 
techniques include thermomechanical bonding, ultrasonic 
bonding and powder bonding. Basis weights for the liquid 
absorbent material 50 when used in personal care articles will 
usually range between about 0.3 and about 7.0 ounces per 
20 square yard, (about 10 to about 240 grams per square meter) . 

A particularly well-suited spunbonded nonwoven web for 
the liquid absorbent material 50 is made from side-by-side 
polyethylene/polypropylene spunbond bicomponent fibers. The 
process for forming such fibers and resultant webs includes 
25 using a pair of extruders for separately supplying both the 
polyethylene and the polypropylene to a bicomponent spinneret. 
Spinnerets for producing bicomponent fibers are well known in 
the art and thus are not described herein. In general, the 
spinneret includes a housing containing a spin pack which 
30 includes a plurality of plates having a pattern of openings 
arranged to create flow paths for directing the high melting 
and low melting polymers to each fiber- forming opening in the 
spinneret. The spinneret has openings arranged in one or more 
rows and the openings form a downwardly extending curtain of 
35 fibers when the polymers are extruded through the spinneret. 
As the curtain of fibers exit the spinneret, they are 
contacted by a quenching gas which at least partially quenches 
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"he fibers and develops a latent helical crimp in the 
extending fibers. Oftentimes the quenching air will be 
directed substantially perpendicular to the length of the 
fibers at a velocity of from about 100 to about 4 00 feet per 
5 minute at a temperature between about 45 and about 90° F. 

A fiber draw unit or aspirator is positioned below the 
quenching gas to receive the quenched fibers. Fiber draw 
units or aspirators for use in meltspinning polymers are well 
known in the art. Exemplary fiber draw units suitable for use 

10 in the process include linear fiber aspirators of the type 
shown in U.S. Patent Number 3,802,817 to Matsuki et al. and 
eductive guns of the type shown in the U.S. Patents 3,692,618 
to Dorshner et al., 3,423,266 to Davies et al and U.S. Patent 
Number 4,340,563 to Appel et al. The fiber draw unit in 

15 general has an elongated passage through which the fibers are 
drawn by aspirating gas. The aspirating gas may be any gas, 
such as air that does not adversely interact with the polymers 
of the fibers. The aspirating gas can be heated as the 
aspirating gas draws the quenched fibers and heats the fibers 

20 to a temperature that is required to activate the latent 
crimps therein. The temperature required to activate the 
latent crimping within the fibers will range from about HOT 
to a maximum of less than the melting point of the low melting 
component polymer which, in this case, is the polyethylene. 

25 Generally, a higher air temperature produces a higher number 
of crimps. 

The drawn and crimped fibers are deposited onto a 
continuous forming surface in a random manner, generally 
assisted by a vacuum device placed underneath the forming 

30 surface. The purpose of the vacuum is to eliminate the 
undesirable scattering of the fibers and to guide the fibers 
onto .the forming surface to form a uniform unbonded web of 
bicomponent fibers. If desired, the resultant web can be 
lightly compressed by a compression roller before the web is 

35 subjected to a bonding process. 

To bond the bicomponent spunbonded web a through-air 
bonder is used. Such through-air bonders are well known in 
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~he arr and therefore need nor be described in detail. In the 
zhrough-air bonder, a flow of heated air is applied through 
the web to heat the web to a temperature above the melting 
point of the lower melting point component of the bicomponent 
5 fibers but below the melting point of the higher melting point 
component. Upon heating, the lower melting polymer portion 
of the web fibers are melted and the melted portions of the 
fibers adhere to adjacent fibers at the cross-over points 
while the high melting polymer portions of the fibers tend to 

10 maintain the physical and dimensional integrity of the web. 

The liquid absorbent material 50 may be formed in the 
general shape of the peaks 48 or it may be formed in sheet 
form and then rolled, folded or stacked to fit into the peaks 
48. Examples of folding patterns include fan or H W W folds, "C M 

15 folds, "U" folds and scroll or spiral folds. See Figures 6a 
through 6e. Other folding patterns are also considered to be 
within the scope of the present invention. 

As mentioned previously, the liquid absorbent material 
50 within the peaks 48 may be designed to perform multiple 

20 fluid handling functions. As a result, it is possible to 
place other components within the peaks 48 or directly within 
the liquid absorbent material 50. Examples of such other 
components include, but are not limited to, wood pulp, fluff, 
tissue, superabsorbent particles and fibers, odor reducing 

25 agents and antimicrobial agents. Superabsorbent materials, 
whether in particulate, fiber or other form, should be able 
to absorb at least four times their own weight in water. 

As shown in the Figures, the peaks 48 can be long 
continuous tubes of generally equal diameter and spacing 

30 separated by channels 51 that extend to the ends of the 
absorbent article. This too can be varied. For example, the 
number of peaks can be varied and the spacing between the 
peaks can be increased or decreased. Also, the spacing 
between the various peaks 48 can be unequal as, for example, 

35 closer in the central region of the diaper to give the diaper 
liner 12 greater crush resistance and farther apart at the 
edges of the diaper to give more air flow through the diaper 
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via the channels 51 from the top back edge 52 of the diaper 
to the top front edge 54 for ventilation. The peaks 48 can 
have different cross-sectional shapes including for example, 
round , oval, square, rectangular and trapezoidal. The length 
5 of the peaks 48 can also be varied and they can be 
noncontinuous , staggered, broken or segmented however, they 
should extend beyond the ends of the absorbent core and more 
desirably to the ends of the product. The ends of the peaks 
48 can be finished off at the top back edge 52 and top front 

10 edge 54 of the diaper by means such as by tapering them down 
to a point or pinching them off. if particulate 
superabsorbents are being used in the peaks 48 then this is 
particularly important so as to avoid shake-out of the 
particles. In addition, the direction of the channels can be 

15 varied though for maximum air flow through the diaper it is 
best to keep the peaks 48 running along the length of the 
diaper 10. Combinations of the foregoing variables are also 
possible. 

Due to the use of nonwovens, it is possible to create 
materials with varying pore sizes and pore size gradients. 
To create capillary action within and through the plurality 
of pores in a fibrous nonwoven web it is best: to form a pore 
size gradient from the first exterior surface of the web to 
the second exterior surface with the pores adjacent the first 
exterior surface being larger than the pores adjacent the 
second exterior surface. Liquid entering the larger pores 
will be drawn down and through the web structure to the 
smaller pores. Consequently, by folding such a material over 
on itself such that the second exterior surface with the 
30 smaller pores contacts itself, the first exterior surface with 
the larger pores will be exposed. Folding the liquid 
absorbent material in this manner and placing it inside the 
peaks will allow liquid entering the peaks to be drawn 
inwardly and retained. 

Referring to Figures 1 and 2 of the drawings, the diaper 
10 has a total width in the crotch of approximately eight 
inches (20 centimeters) and the width between the leg dams 28a 
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35 
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and 28b is approximately four inches (10 centimeters) . In the 
area between the leg dams, the liner material 12 includes four 
peaks each of which has a height or diameter which is 
generally equal to the spacing between the peaks. In this 
5 particular case the diameter of the peaks 48 is approximately 
one-half inch (12.7 mm) and the spacing between the peaks 48 
is approximately one-half inch (12.7 mm). 

A stated objective of the present invention is to provide 
a liner material which takes liquids away from the wearer's 

10 skin and provides air circulation to promote skin wellness. 
If the height of the peaks is too low or the spacing too wide, 
then the stated objectives will be compromised. Similarly, 
if the spacing is too tight, air flow within the channels 51 
may not be as great. Consequently, when designing the 

15 particular liner material, factors such as loading, wet and 
dry compression resilience, pressure and overall capacity 
should be taken into account. 

The liner material 12 once designed can be attached to 
one or more of the other components of the diaper or other 

20 personal care absorbent article using any number of 
conventional means including adhesives, needling, stitching, 
thermomechanical or ultrasonic bonding again collectively 
referred to as "bonding". Care should be taken, however, to 
adjust the degree of bonding to provide sufficient structural 

25 rigidity while still maintaining fluid transport capabilities. 

Another embodiment of the present invention is shown in 
Figures 4 and 5. In these Figures like reference numerals are 
used for like elements. The peaks 48 in the figures have a 
less rounded, more trapezoidal cross-section. In addition, the 

30 bottom portion of the peaks 48 are not encased by the facing 
layer 40 but by a separate piece of material denoted as a 
support layer 49. The facing layer 40 extends over the sides 
and tops of the liquid absorbent material 50 and between the 
individual peaks 48 while the support layer 49 extends across 

35 the bottom of the peaks 48 and bridges the spacing or channels 
51 between the peaks 48, thereby securing the peaks 48 and the 
liner 12 as a whole. 
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The support layer 4 9 may be made from the same material 
as the facing layer 4 0 or another type of material if so 
desired. By using another type of material, additional fluid 
handling properties can be imparted to the overall structure. 
5 Here again, bonding of the support layer 49 to the facing 
layer 40 and the liner 12 to the overall diaper 10 can be 
accomplished by such means as adhesives, needling, stitching, 
thermomechanical and ultrasonic bonding. Additionally, the 
support layer 49 can contain perforations, holes, openings or 

10 voids that may align with those in the facing layer or the 
bottom of the peaks to facilitate fluid transfer to the 
absorbent core 24 disposed below the liner 12 and separation 
sheet 14, Basis weights for the support layer 49 in personal 
care applications will range between about 0.3 and about 2.5 

15 ounces per square yard (about 10 to about 85 gsm) . 

Another embodiment of the present invention is shown in 
Figure 7 of the drawings with like reference numerals 
depicting like elements. In this particular configuration, 
the diaper 10 has a liner 12 and a backsheet 16 but no 

20 absorbent core 24 in contrast to the embodiments shown in 
Figures 1 through 5. Consequently, the liner 12 provides a 
dual function in that it acts as both the liner material and 
the absorbent core for storing body exudates. The liner 12 
can take the form of any of the embodiments described above. 

25 For example, the support layer 49 of the liner 12 can extend 
all the way across the backsheet 16 and be attached to the 
left side edge 18 and right side edge 20 or it can be attached 
to a separation sheet 14 in between a pair of leg dams 28a and 
28b such as is shown in Figures 1 and 2. With this type of 

30 configuration, it may be desirable to add extra capacity to 
the peaks 48 as they will be the primary storage source for 
the body exudates. 

The embodiment shown in Figure 7 has another advantage 
too, especially when the backsheet 16 is made from a 

35 breathable material such as a breathable film. Because there 
is no absorbent core 24, the liner 12 can be in direct or near 
direct contact with the breathable backsheet 16. With an 
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absorbent core 24, "he backsheet 16 would only serve to pass 
moisture emanating from the core itself. As a result, the 
breathable backsheet would do very little with respect to 
lowering the humidity adjacent the baby»s skin. Without the 
5 absorbent core, the humidified air adjacent the baby's skin 
has two methods to escape, out the ends of the diaper via the 
channels 51 and through the liner 12 again via the channels 
51 and then directly through the breathable backsheet 16. 

Another embodiment is shown in Figures 8 and 9 of the 
10 drawings. In this embodiment the peaks 48 are preconstructed 
absorbent strips which are then attached to the exterior 
surface of the facing layer 40 using an adhesive or other 
suitable bonding means. In so doing, the peaks 48 can be 
custom-tailored and then unwound, for example, from a roll and 
then glued in place. In addition, because the peaks 48 are 
not formed directly into the facing layer 40, it is easier to 
apply the peaks 48 to the facing layer 40 in a non-linear form 
as, for example, in a curved pattern to match the general hour 
glass design of many diapers. The peaks 48, themselves, can 
be a single piece of material such as a foam or multiple 
pieces of material. Alternatively, the peaks 48 can have an 
outer sheath 58 akin to the facing layer 40 and an inner 
liquid absorbent material 50 in the same fashion as was 
described with the previous embodiments including the same 
materials and combinations. 

Another embodiment (not shown) encompassed by the present 
invention would be the formation of openings through the liner 
12 and separation sheet 14 to form a pocket into which excess 
urine and feces could be deposited away from the wearer of the 
absorbent article and closer to the absorbent core 24. These 
openings could also be aligned with areas of the absorbent 
article where a breathable backsheet was disposed directly 
underneath the liner 12 and separation sheet 14 to allow 
direct communication of the ambient air with the interior of 
the diaper. 

Another embodiment of a liquid absorbing liner material 
is shown in Figure 10 of the drawings. Figure 10, shows the 
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liner material 12 only, without the remainder of the diaper 
components such as the absorbent core 24 and backsheet 16. 
The unique feature of Figure 10 is the dam 60. The liner 12, 
has a left side edge 18, a right side edge 20, a top back edge 
5 52 and a top front edge 54. The dam 60 is formed by a "2 H 
fold in the liner 12 which extends across the liner 12 in a 
direction generally parallel to at least one of the top front 
edge 54 and the top back edge 52. As body exudates such as 
urine and feces flow along the channels 51 toward the top back 

10 edge 52, the "Z w fold, formed by two parallel fold lines, 
creates a dam 60 to block flow or at least impede the flow of 
the body exudates out the end of the diaper. This is possible 
without significantly disturbing air flow because the peaks 
48, having been folded back on themselves, still provide the 

15 channels 51 for air flow. 

In a similar fashion, another liner 12 with a dam 60 is 
shown in Figure 11 of the drawings. In this configuration, 
the dam 60 again extends across the width of the liner 12 in 
a direction generally parallel to at least one of the top 

20 front edge 54 and the top back edge 52. The dam 60 in Figure 

11 is formed from a series of three folds which forms an 
inverted "U" or W V W shape. If desired, the area 62 below the 
dam 60 can be filled with additional absorbent core material 
(not shown) to maintain the upright posture of the dam 60 

25 during use. 

Yet another embodiment of the present invention is shown 
in Figure 12 of the drawings. In this embodiment , the liner 

12 defines a front portion 64 adjacent the top front edge 54, 
and a back portion 66 adjacent the top back edge 52 with the 

30 front portion 64 and back portion 66 being separated by a 
central portion 68. As can be seen from Figure 12, the front 
and back portions 64 and 66 have a plurality of peaks 48 and 
channels 51 which extend inwardly into the diaper 10 from the 
top front and back edges 54 and 52. The peaks 48 and channels 

35 51 extend sufficiently into the diaper 10 to overlap the 
absorbent core 24 but the central portion 68 of the liner 12 
is essentially devoid of any peaks 48 and channels 51. Thus 
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the central porrion 63 is more like a normal diaper design but 
the front and back portions 64 and 66 of the diaper 10 are 
still provided with the peaks 48 and channels 51 so as to 
permit air flow and dehumidif ication of the diaper 10. 
5 With any of the foregoing embodiments the degree of 

humidity within the overall diaper design can be further 
reduced by making the backsheet 16 vapor permeable. 
Typically, diapers backsheets are made from polyethylene films 
or other polymer formulations. It is also possible to make 

10 the backsheet from materials which are breathable such as 
microporous meltblown nonvoven webs and porous films such as 
plastic films which have fillers including calcium carbonate 
and which are subsequently stretched or crushed to make them 
breathable. The more breathable the backsheet is, the better 

15 able the diaper will be to reduce the humidity. In addition, 
it is possible to make f ilm/nonwoven laminates to improve the 
comfort and feel of the backsheet. 

Having thus described the invention, several examples of 
the invention were prepared and are set forth below. A diaper 

20 was used as the tested construction but this should not be 
construed as a limitation as to the scope of use of the 
present invention. 

EXAMPLES 

25 

In Examples 1 through 6, a series of liquid absorbing 
liner materials were prepared according to the present 
invention. The examples outlined below demonstrate a wide 
variety of material constructions and combinations which can 
30 be used in a variety of situations not the least of which is 
as a liner material for personal care absorbent articles. In 
Example 6, a series of diaper constructions were prepared. 

Example 1 

35 

In Example l a liner material was made in a fashion 

similar to that shown in Figure 4 and included seven peaks 
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with two different liquid absorbent material constructions. 
The three center peaks had the same construction. The four 
outboard peaks, two on either side of the three inboard peaks 
had a second and different construction. The liner material 
5 was 4 inches (10 centimeters) wide and the peaks were equally 
spaced. Peak diameters were 1/2 inch (12.7 millimeters). 

The facing layer was a two layer structure having a total 
basis weight of 1.5 ounces per square yard (50.9 grams per 
square meter) with the outermost layer having a basis weight 

10 of 0.5 ounces per square yard (17.0 grams per square meter) 
and the innermost layer , which was adjacent the liquid 
absorbing material, having a basis weight of i.o ounce per 
square yard (33.9 grams per square meter). The outermost 
layer was a through air-bonded carded web constructed entirely 

15 from three denier r 1.5 inch (38 millimeters) long bicomponent 
staple fibers made of polyethylene sheaths and polyester cores 
from the BASF Corporation, Fibers Division located in Enka, 
North Carolina. The innermost layer adjacent the liquid 
absorbing material was a blend of both regular and bicomponent 

20 staple fibers. The blend included 60%, based upon the total 
weight of fibers, 6 denier by 2 inch (51 millimeters) long 
polyester staple fibers from Hoechst-Celanese Corporation, 
Textile Fibers Group of Charlotte, North Carolina; 35% 1.5 
denier by 1.5 inch (38 millimeters) long Chisso ES 

25 polyethylene sheath/polypropylene core bicomponent fibers and 
5% 2 denier by 1.5 inch (38 millimeters) long Chisso ES-HB 
polyethylene sheath/polypropylene core bicomponent fibers from 
Chisso Corporation of Osaka, Japan. The blend of three fibers 
was thoroughly mixed and then converted into a through air- 

30 bonded carded web. Both layers of the facing layer were in 
turn heat bonded to one another to form a composite facing 
material. The fibers in both layers had been treated with a 
surfactant by the fiber manufacturer to make them hydrophilic. 
The support layer was a 2.2 ounce per square yard (75 

35 gram per square meter) hydroentangled pulp sheet made with 
Kimberly-Clark Longlac 19 soft wood pulp fibers which was 
treated with 1% by weight of the pulp sheet, AROSURF® PA727 
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surfactant from Witco Chemical Corporation, Organics Division 
located in Melrose, Illinois. 

The three center peaks were filled with 1.5 inch (38 
millimeters) wide strips of the same material used to make the 
5 facing layer. The length of the strips was commensurate with 
the lengths of the peaks. The strips of material were folded 
in a general M U" shape with the outermost layer on the outside 
and placed within the three center peaks. The four outboard 
peaks, two on either side of the three center peaks, were 

10 filled with composite materials made from 1 inch (25.4 
millimeters) wide strips of tissue wrapped around a 
superabsorbent/wood pulp fluff composite. The composite was 
a 50/50 weight percent basis blend of Kimberly-Clark CR54 wood 
pulp fluff and Sanwet* IM-3900 super absorbent particles from 

15 Hoechst-Celanese located in Portsmouth, Virginia. The 
superabsorbent/wood pulp fluff composite had a basis weight 
of 11.3 ounces per square yard (384 gsm) . The 
superabsorbent/wood pulp fluff composite was wrapped with the 
1 inch (25.4 mm) wide strips of tissue wrap having a basis 

20 weight of 1.1 ounces per square yard (38.75 gsm) and the 
wrapped composite was placed within the four outboard peaks. 
The backing layer was then attached to the facing layer using 
an aerosol can spray adhesive designated Super 77 adhesive 
from 3M Industrial Specialties, a division of 3M located in 

25 St. Paul, Minnesota. 

The resultant liner material demonstrated an embodiment 
wherein the facing layer was a two layer structure with a 
backing layer which was different than the facing layer. The 
three center peaks were designed with the function of 

30 temporary fluid handling while the outboard peaks containing 
the superabsorbent performed the function of fluid retention. 
When such a design is used in, for example, a diaper, the 
three center peaks will act to quickly absorb and temporarily 
store an insult of urine. Once the insult is complete, the 

35 liquid from the three center peaks will be 
transferred/desorbed via the backing layer into the absorbent 
core of the diaper and/or the outboard peaks which have their 
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own liquid retention capability. The outboard peaks, which 
contain superabsorbent r will act as fluid reservoirs thereby 
adding extra capacity to the diaper and providing a possible 
barrier to leakage of urine out the sides of the diaper. 

5 

Example 2 

In Example 2 a 3.5 inch (8.9 centimeters) wide liquid 
absorbing liner material having six peaks was prepared. The 

10 six peaks were 1/2 inch (12.7 millimeters) in diameter and 
equally spaced from one another. The six peaks had three 
separate compositions with the two central peaks having one 
composition. The peaks on either side of the two center peaks 
had a different composition and the two exterior or outboard 

15 peaks had yet another composition. Again each of the peaks 
included a facing layer, a liquid absorbent material and a 
backing layer. The facing layer and the backing layer were 
the same materials described in Example l. The center two 
peaks were filled with additional facing layer material, in 

20 this case, 1 inch (2.54 cm) wide pieces of the facing layer 
with lengths commensurate with the overall lengths of the 
samples. The peaks adjacent the center peaks were filled with 
3/4 inch (19 mm) wide strips of the superabsorbent/ fluff 
composite material of the same construction described in 

25 Example 1 while the outermost peaks were filled with wider, 
1 inch (2.54 cm) wide strips of the same superabsorbent/ fluff 
composite material as described in Example 1. The 
hydroentangled backing layer was again attached to the facing 
layer material using the same adhesive as in Example 1 to 

30 create a structure similar to that shown in Figure 4 of the 
drawings. With the construction of Example 2, a liquid 
absorbing liner material was created which had center peaks 
which would rapidly take-up any deposited liquid while the 
outer peaks had increasingly higher liquid retention 

35 capabilities. When used in conjunction with a diaper, the 
material of Example 2 would have the ability to rapidly take 
in an insult of a body liquid such as urine. The two center 
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peaks would act as a temporary reservoir for the deposited 
liquid. As the liquid drained out of the two center peaks, 
it could either pass into and through the backing layer and 
thus into the absorbent core below and/or migrate to the 
5 outboard peaks for additional retention and storage. In 
addition, if the insult of urine was particularly great, the 
outermost peaks due to their superabsorbent/f luf f composite 
would act to aid in the prevention of any side leakage out the 
leg openings of the diaper which is often a problem. 

10 

Example 3 



In Example 3, another six peak liquid absorbing liner 
material was created with peaks having varying dimensions. 

15 The overall structure had a width of 3-1/2 inches (89 mm) with 
the diameter of the peaks gradually increasing from the middle 
of the liner material to the sides. Again, spacing between 
the peaks was in the range of half an inch (12.7 mm) with 
spacing between the peaks being relatively equal. The facing 

20 layer in Example 3 was a single layer construction made from 
a 0.6 ounce per square yard (20.3 gsm) thermally bonded carded 
web material utilizing 100% three denier bicomponent staple 
fibers from the BASF Corporation of Enka, North Carolina. The 
fibers were 1.5 inches (38 mm) in length and had a 

25 polyethylene sheath surrounding a polyester core. The backing 
layer was also a single layer structure, in this case, a 0.6 
ounce per square yard (20.3 gsm) through-air bonded carded web 
made completely from 1.8 denier polyethylene 
sheath/polypropylene core bicomponent fibers having a length 

30 of 1.5 inches (38 mm) from the BASF Corporation. The two 
innermost peaks had diameters of 5/16 of an inch (8 mm) while 
the peaks on either side of the inner peaks had diameters of 
1/2 inch (12.7 mm) and the outboard peaks had diameters of 3/4 
inch (19 mm) . 

J 5 The material for the two center peaks was a 1.5 ounce per 

square yard (51 gsm) spunbonded material using 3 denier 
polyethylene/polypropylene side-by-side bicomponent fibers 
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treated with 0.4 weight percent, based upon the total weight 
of the web, with Y-12488 surfactant available from OSI 
Specialties, Inc. of Danbury, Connecticut. The surf actant was 
a polyalkylene oxide modified polydimethyl siloxane. The 
5 polyethylene and polypropylene used to make the fibers 
included blue pigment so that when the material was added to 
the two center peaks, a visual distinctiveness was imparted. 
Two inch wide (51 mm) strips of the bicomponent spunbond 
material were cut, folded and placed inside the two center 
10 peaks. 

The single peaks on either side of the two center peaks 
contained 1.5 inch wide (38 mm) strips of the same material 
used for the center peaks wrapped around 1 inch wide (25.4 mm) 
strips of the same hydroentangled wood pulp sheets described 

15 in Example 1. The wood pulp sheets in turn were filled with 
0.15 grams of Abscents* 5000 odor control particles per 20 
inches (51 cm) of length. Abscents* 5000 particles are 
available from UOP of Tarrytown, New York. 

The two outermost peaks were filled with 1 inch wide 

20 strips of the previously described 2.2 ounce per square yard 
(75 gsm) hydroentangled Longlac 19 pulp webs treated with 1 
percent AROSURF* PA727 surfactant wrapped around 1.5 inch (38 
mm) wide strips of the 11.3 ounces per square yard (384 gsm) 
superabsorbent particle/wood pulp fluff air laid composite 

25 described in Example 1. Once all six of the peaks had been 
filled, the backing layer was adhesively attached to the 
facing iayer to create a structure similar to that shown in 
Figure 4 of the drawings. 

This particular sample resulted in a liquid absorbing 

30 liner material made from multiple materials including natural 
fluff fiber webs, staple fiber webs and spunbond webs. The 
sample also had varying peak heights or diameters and 
individual peaks with varying properties and capacities. For 
example, the center peaks were designed to rapidly take in 

35 fluids while the peaks adjacent the center peaks were designed 
to take-up fluid, transfer and/or retain the fluid and lastly, 
reduce odor due to the odor reducing particles. As with the 
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ether two examples, the outermost peaks would have high liquid 
retention capability due to the use of superabsorbent 
particles. 

5 Example 4 

In Example 4, a 3.75 inch (95 mm) wide sample was 
prepared with four inner peaks having diameters of 5/16 of an 
inch (8 mm) and two outer peaks, one on either side of the 

10 four inner peaks having 1/2 inch (12.7 mm) diameters. Spacing 
between the peaks was uniform. The facing layer and the 
backing layer for Example 4 were made from the same materials 
described with respect to Example 3. The four inner peaks 
were filled with 1 inch (25.4 mm) wide strips of the blue 

15 bicomponent spunbond material from Example 3 wrapped around 
0.25 inch (6 mm) wide cores of the superabsorbent/ fluff 
composite described in Example 1. The two outboard peaks also 
used 1/2 inch (12 . 7 mm) wide pieces of the 
superabsorbent/ fluff composite wrapped within 1 inch (25.4 mm) 

20 wide strips of the previously described 2.2 osy (75 gsm) 
hydroent angled Longlac 19 pulp webs. Once the six peaks were 
filled, the backing layer was secured to the facing layer 
using adhesive to form a liquid absorbing liner material 
similar in design to that shown in Figure 4 of the drawings. 

25 Example 4 demonstrated that the four inner peaks could 

be made from the same material and the two outboard peaks 
could be made from a different material. In addition, this 
example demonstrated that the peaks could contain multiple 
materials with multiple functionalities such as temporary 

30 fluid handling capacity in the four central peaks and fluid 
retention in the two outboard peaks. In addition, the two 
outboard peaks used multiple wood pulp fiber types in their 
construction. 

35 
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Example 5 

In Example 5, a series of fifteen samples were prepared. 
Each of these samples used the same facing layer and backing 
5 layer as described in Example 4 with the variable being the 
material or materials used to fill the peaks. Each of the 
samples contained four 3/8 inch (9.5 mm) high by one-half inch 
(12.7 mm) wide peaks spaced 3/8 of an inch (9.5 mm) apart over 
the width of the 4 inch (10 cm) sample. The liquid absorbent 

10 materials used to fill all fifteen of the samples were made 
from bonded carded webs having varying fiber compositions. 
See Table I below. All basis weights for the liquid absorbing 
materials were 2.5 ounces per square yard (85 gsm) except as 
noted with respect to samples A, B and O. The percentage of 

15 fibers indicated in Table I are given on a weight percent 
basis, based upon the total weight of the particular web or 
layer in question. As with the other examples, once the peaks 
were filled, the backing layer was adhesively attached to the 
liner material to create liquid absorbent liner materials 

20 similar in construction to that shown in Figure 2 of the 
drawings. The filler material for sample O was a needled batt 
of 5.5 denier Courtaulds 20762 rayon fibers printed bonded 
with 2.5% (based upon the total weight of the fabric) latex 
that was pigmented 0.2% (based upon the total weight of the 

25 fabric) blue pigment. The fabric is available as SN-92 from 
Sackner Products of Grand Rapids, Michigan and the fibers 
making the web were from Courtaulds Fibers, Inc. of Axis, 
Alabama. This example demonstrated an extremely crush 
resistant material that while providing the desired humidity 

30 and skin hydration reduction, would not handle fluid as well 
as Example 5C. Example 5C had a more desirable open structure 
to absorb and release large volume insults that occur in many 
absorbent articles. 
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TABLE I 



SAMPLE 



10 



15 



20 



25 



30 



35 



40 



H 



BASIS WT. 
(osy/gsm) 

2.65/90 



3.5/120 
2.5/85 

2.5/85 (total) 
1.5/51 

1.0/34 

2.5/85 
2.5/85 
2.5/85 
2.5/85 



^ASF Corp. CS-2 fiber 
2 BASF Corp. CS-1 fiber 
3 Chisso Corp. ES-HB fiber 
45 4 BASF Corp. CS-1 fiber 



5 Courtaulds Fibers, Inc. lot 1685 fiber 
6 Hoechst Celanese Corp. Type 295 fiber 



CORE FIBER COMPOSITION 
(weight percent) 

60% 3.0d PE/PET 1 
35% 1.8d PE/PET 2 
5% 2.0d PE/PP 3 

60% 3.0d PE/PET 1 
35% 1.8d PE/PET 2 
5% 2.0d PE/PP* 

70% 6.0d PE/PET 4 
15% 6.0d rayon 5 
15% 6.0d PET 6 



Layer 1 

60% 3.0d PE/PET 1 
20% 6.0d rayon 5 
20% 6.0d PET 6 

Layer 2 

40% 3.0d PE/PET 1 
60% 6.0d rayon 4 

60% 3.0d PE/PET 1 
40% 6.0d PET 6 

60% 3.0d PE/PET 1 
40% 6.0d rayon 5 

50% 1.8d PE/PET 2 
50% 3.0d PE/PET 1 

100% 6.0d PE/PET 5 
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5 



10 





2.5/85 


- 03; 

two 

30% 
30% 


.4. • O \JL 

1. 5d 
6. Od 


PE/P^T*" 

rayon 

PET 6 




2 .5/85 


60% 
20% 
20% 


T fid 
6. Od 
6.0d 


PF /PPT* 

ravon : 
PET 6 


K 


2.5/85 


70% 
20% 
10% 


3.0d 
6.0d 
6.0d 


PE/PET : 

rayon 5 

PET 6 


L 


2.5/85 


80% 
20% 


3.0d 
6.0d 


PE/PET' 
PET 6 


M 


2.5/85 


80% 
20% 


3.0d 
6.0d 


PE/PET 1 
rayon 5 



20 N 2.5/85 (total) 

1.5/51 Layer 1 

40% 1.8d PE/PET 2 
30% 1.5d rayon 7 
25 30% 6.0d PET 6 

1.0/34 Layer 2 

40% 1.8d PE/PET 2 
60% 1.5d rayon 7 

30 

O 3.5/120 100% 5.5d rayon 8 



Example 5 demonstrated that the liquid absorbing material 
or filler for the peaks can be made from a wide variety of 
materials including both bicomponent and plain staple fiber 
constructions. As with the other examples, specific 
functionality can be built into the particular peaks by 
selectively choosing appropriate fibers and other components 
which, when combined, will meet a particular need. 

Example 6 

In Example 6, sample diapers were prepared using the 
liner composites from samples 5C and 5F from Example 5. The 

Xourtaulds Fibers Inc lot 1089 fibers 
Produced by Sackner Products at Grand Rapids, Michigan 
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liner materials were glued tc the separation layer cf a diaper 
construction similar to that shown in Figures 1, 5 and 6 using 
a hot melt adhesive 34-5563 from the National Starch Company 
of Bridgewater, New Jersey. Attached to the separation layer 
5 on either side of the liner material and inboard from the side 
edges of the diaper were a pair of leg dams. The separation 
layer was made from a 0.6 osy (20 gsm) thermally bonded 
polypropylene spunbond web which was treated with 0,4%, based 
on the weight of the fabric, Triton* X-102 surfactant from 

10 Union Carbide Corp. of Sistersville, West Virginia. 

The absorbent core used for sample 6A and sample 6B was 
comprised of an approximate 50%/50% blend of superabsorbent 
material (Hoechst-Celanese IM-3900 superabsorbent particles) 
and wood pulp fluff with a density range of 0.22 - 0.24 grams 

15 per cubic centimeter. The absorbent core was encased between 
two layers of tissue which functioned to contain the absorbent 
core which in turn prevented the superabsorbent and fluff 
material from migrating toward the wearer of the undergarment 
or toward the backsheet. One of the tissues was a high 

20 porosity, low basis weight tissue used in processing the 
absorbent core. The top (toward wearer) tissue was a high- 
basis weight, low porosity tissue that functioned as a barrier 
sheet to prevent the absorbent core materials from exiting the 
absorbent core composite* 

25 For sample 6A, the liner material was the same as that 

described in Example 5C and ran the entire length of the 
diaper from the front waistband to the back waistband between 
the leg dams and was joined to the separation layer with hot 
melt adhesives. The backsheet was made from a 1.32 mil (33.5 

30 microns) thick N-TAF-CT Espoir* breathable microporous film 
available from Consolidated Thermoplastics Co. of Schaumburg, 
Illinois. For Example 6B, the liner material was the same as 
that described in Example 5F and also ran the entire length 
of the diaper from the front waistband to the back waistband 

35 between the leg dams and was joined to the separation layer 
with hot melt adhesives. The backsheet was a laminate of a 
stretch thinned 0.35 mil (3.9 microns) thick breathable 
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calcium carbonate loaded polyethylene-based nicroporous film 
thermally bonded to a 0.5 osy (17 gsm) 1.5 denier per fiber 
polypropylene spunbonded nonwoven web. With all samples, the 
separation layers were joined about their edges to the 
5 backsheets with National Starch 34-5563 hot melt adhesive with 
waist and leg elastics disposed between the separation layers 
and the backsheet. 

All samples of the diapers were insulted with saline 
solution and then evaluated for skin hydration effects and 

10 humidity reduction. All the diapers showed reductions in skin 
hydration and humidity when compared with conventional 
diapers. As between samples 6A and 6B, sample 6A was better 
at reducing skin hydration and humidity than sample 6B. 

For each of the foregoing examples, the primary purpose 

15 of the peaks was to absorb and distribute liquids to other 
areas of the liner material and/or the absorbent core below 
in the case of personal care absorbent articles. In such end- 
use applications the channels serve as air passages for moving 
and exchanging the humidified air adjacent the skin of the 

20 wearer with ambient air to reduce skin hydration. In the case 
of diapers, the channels also serve the function of acting as 
a storage place for the solids portion of any exuded feces. 
At the same time, the peaks act to separate the skin from at 
least a portion of the feces residing within the channels. 

25 Consequently, the wearer should feel more comfortable. 

Having thus described the invention in detail, it should 
be understood that various modifications and changes can be 
made in the present invention without departing from the 
spirit and scope of the following claims. 

30 
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WE CLAIM: 

1. A liquid absorbing liner material comprising: 

a facing layer and a support layer, said facing layer 
being joined to said support layer by a plurality of spaced- 
5 apart bonds, said facing layer and support layer within said 
pairs of bonds forming peaks, said peaks being spaced from one 
another by channels, and 

a liquid absorbing material disposed within said peaks 
for receiving liquids. 

2. A personal care absorbent article comprising: 

a liner material and a backsheet with an absorbent core 
disposed therebetween, said liner material comprising a facing 
5 layer and a support layer, said facing layer being joined to 
said support layer by a plurality of spaced-apart bonds, said 
facing layer and support layer within said pairs of bonds 
forming peaks, said peaks being spaced from one another by 
channels, and 

0 a liquid absorbing material disposed within said peaks 

for receiving body exudates. 

3. The personal care absorbent article of claim 2 wherein 
at least one of said peaks further contains a superabsorbent 
material • 

4. The personal care absorbent article of claim 2 wherein 
at least one of said peaks further contains an odor reducing 
agent. 

5. The personal care absorbent article of claim 2 wherein 
said facing layer is made from a fibrous nonwoven web. 

6. The personal care absorbent article of claim 5 wherein 
said fibrous nonwoven web includes bicomponent fibers. 
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The personal care absorbent: article of clam f wherein 
said liquid absorbing material disposed within said peaks is 
a fibrous nonwoven web. 

8. The personal care absorbent article of claim 7 wherein 
said fibrous nonwoven web contained within said peaks has 
opposing first and second exterior surfaces and a plurality 

5 of pores dispersed within said web, said web defining a pore 
size gradient from said first exterior surface to said second 
exterior surface, said pores adjacent said first exterior 
surface being larger than said pores adjacent said second 
exterior surface. 

9. The personal care absorbent article of claim 8 wherein 
said fibrous nonwoven web within said peaks is folded over on 
itself such that said second exterior surface contacts itself . 

10. The personal care absorbent article of claim 7 wherein 
said fibrous nonwoven web contained within said peaks is made 
from a blend including polyethylene sheath/polyester core 
bicomponent fibers, rayon fibers and polyester fibers. 

11. The personal care absorbent article of claim 2 wherein 
said liquid absorbing material contacts said support layer. 

12 . The personal care absorbent article of claim 2 wherein 
said liner material is separated from said absorbent core by 
a separation layer of fibrous nonwoven web material. 

13. The personal care absorbent article of claim 12 wherein 
said separation layer is joined to said backsheet along a left 
side edge and a right side edge with said absorbent core 
disposed between said backsheet and said separation layer. 
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14. The personal care absorbeivc arricle of claim 13 wherein 
said liner material is attached to said separation laver on 
a side of said separation layer opposed from said absorbent 

5 core, said separation layer further including leg dams 
extending upwardly from a same side of said separation layer 
as said liner material, said leg dams and said left and right 
side edges defining zones between said leg dams and said left 
and right sides respectively which are essentially devoid of 
10 said liner material. 

15. The personal care absorbent article of claim 14 wherein 
said backsheet is breathable. 

16. The personal care article of claim 2 wherein said article 
defines a front edge, a back edge, a left side edge and a 
right side edge, said liner material further defining a front 

5 portion adjacent said front edge and a back portion adjacent 
said back edge, said front portion and said back portion being 
separated by a central portion, said central portion being 
devoid of said peaks. 

17. A liquid absorbent liner material comprising: 

a facing layer containing a plurality of pairs of first 
and second folds, each of said first and second folds forming 
5 respective first and second fold lines, said facing layer 
being joined to itself generally along said first and second 
fold lines to form a plurality of spaced-apart peaks, said 
peaks being spaced from one another by channels, and 

a liquid absorbing material disposed within said peaks 
10 for receiving liquids. 
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18. A personal care absorbent article comprising: 

a liner material and a backsheet with an absorbent core 
disposed therebetween, said liner material comprising a facing 
layer containing a plurality of pairs of first and second 
folds, each of said first and second folds forming respective 
first and second fold lines, said facing layer being joined 
to itself generally along said first and second fold lines to 
form a plurality of spaced-apart peaks, said peaks being 
spaced from one another by channels, and 

a liquid absorbing material disposed within said peaks for 
receiving body exudates. 

19. The personal care absorbent article of claim 18 wherein 
at least one of said peaks further contains a superabsorbent 
material . 

20. The personal care absorbent article of claim 18 wherein 
at least one of said peaks further contains an odor reducing 
agent. 

21. The personal care absorbent article of claim 18 wherein 
said facing layer is made from a fibrous nonwoven web. 

22. The personal care absorbent article of claim 21 wherein 
said fibrous nonwoven web includes bicomponent fibers. 

23. The personal care absorbent article of claim 21 wherein 
said liquid absorbing material disposed within said peaks is 
a fibrous nonwoven web. 

24. The personal care absorbent article of claim 23 wherein 
said fibrous nonwoven web contained within said peaks has 
opposing first and second exterior surfaces and a plurality 
of pores dispersed within said web, said web defining a pore 
size gradient from said first exterior surface to said second 
exterior surface, said pores adjacent said first exterior 
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surface being larger rhan said pores adjacenr said second 
exterior surface. 

25. The personal care absorbent article of claim 24 wherein 
said fibrous nonwoven web within said peaks is folded over on 
itself such that said second exterior surface contacts itself. 

26. The personal care absorbent article of claim 18 wherein 
said liner material is separated from said absorbent core by 
a separation layer of fibrous nonwoven web material. 

27. The personal care absorbent article of claim 26 wherein 
said separation layer is joined to said backsheet along a left 
side edge and a right side edge with said absorbent core 
disposed between said backsheet and said separation layer. 

28. The personal care absorbent article of claim 27 wherein 
said liner material is attached to said separation layer on 
a side of said separation layer opposed from said absorbent 

5 core, said separation layer further including leg dams 
extending upwardly from a same side of said separation layer 
as said liner material, said leg dams and said left and right 
side edges defining zones between said leg dams and said left 
and right sides respectively which are essentially devoid of 
10 said liner material. 

29. The personal care absorbent article of claim 28 wherein 
said backsheet is breathable. 

30. A personal care absorbent article comprising: 

a liner material and a backsheet joined to said liner 
material , said liner material comprising a facing layer and 
5 a support layer, said facing layer being joined to said 
support layer by a plurality of spaced-apart bonds, said 
facing layer and support layer within said pairs of bonds 
forming peaks, said peaks being spaced from one another by 
channels , and 
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a liquid absorbing narerial disposed vithin said peaks 
for receiving body exudates. 

31. The personal care absorbent article of claim 3 0 wherein 
said backsheet is breathable. 

32. The personal care absorbent article of claim 31 wherein 
said liner material forming said channels is in contact with 
said breathable backsheet. 

33. The personal care absorbent article of claim 30 wherein 
said article defines a front edge, a back edge, a left side 
edge and a right side edge, said liner material having a dam 

5 extending across said liner material in a direction generally 
parallel to at least one of said front edge and said back 
edge. 

34. The personal care article of claim 33 wherein said dam 
is formed by a fold in said liner material. 

35. The personal care absorbent article of claim 30 wherein 
said facing layer further defines a plurality of apertures 
extending through said facing layer. 

36. The personal care absorbent article of claim 30 wherein 
said article defines a front edge and a back edge, a left side 
edge and a right side edge, said peaks having closed ends 
adjacent said front edge and said back edge. 

37. A personal care absorbent article comprising: 

a liner material and a backsheet joined to said liner 
material, said liner material comprising a facing layer 
5 containing a plurality of pairs of first and second folds, 
each of said first and second folds forming respective first 
and second fold lines, said facing layer being joined to 
itself generally along said first and second fold lines to 



35 



WO 95/16422 



PCT/US94/14402 



form a plurality of spaced-apart peaks separated by channels, 
and 

a liquid absorbing material disposed within said peaks 
for receiving body exudates. 

38. The personal care absorbent article of claim 37 wherein 
said backsheet is breathable. 

39. A personal care absorbent article comprising: 

a liner material and a backsheet with an absorbent core 
disposed therebetween, said liner material comprising a facing 
layer with a plurality of liquid absorbent peaks attached at 
spaced-apart intervals to a surface of said facing layer 
opposed to said backsheet and absorbent core. 

40. A personal care absorbent article comprising: 

a liner material and a backsheet joined to said liner 
material, said liner material comprising a facing layer with 
a plurality of liquid absorbent peaks attached at spaced- 
apart intervals to a surface of said facing layer opposed to 
said backsheet. 

41. The personal care absorbent article of claim 40 wherein 
said backsheet is breathable. 
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FIG.7 
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